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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicine having 
excellent affinity for thrombopoietin receptor and agonist 
activity on the receptor and having platelet production 
regulating action. 

SOLUTION: This benzodiazepine derivative represented 
by the formula [R1 is phenyl group which may have a 
substituent group or 1 H-indolyl group which may have a 
sutfstituent group; R2 is a phenyl group which may have 
a substituent group or a lower alkyl group; (n) represents 
an integer of 1-4] or its pharmacologically acceptable 
salt has excellent affinity for thrombopoietin receptor 
and agonist activity on the receptor and is extremely 
useful as a medicine having platelet regulating action. 
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ftS^WL/tfe <fc«r»l H- -C> F R' » 

SIC. n«l~4©ffiK*a-r. ) tw8*i4 / <> , /f 

[0 00 1 ] 

«jg£&cSt< MfrS F a >*'tfx ^> Hz 
•Sl&fOttSO'T * F rStt^W 1/ - JfiL'MR«£iMBifP 

n-om&u -<> v y r -fe* tr > bsk*x b -ecD^a^ 

[ Cf O 0 2 3 

-C*f). *CD»BfiJtjtctoteo-C— 3£<MI*«-5Ct*! 

Fa>*"tf*^>©it£^# 3 ^^a--->^ 
Sft C*-f ^-f- (Nature), 369 ^, 533 H (1994 
^) ] , ha>#^x9 L >Bc-mpl #3- FLTl>£2 
>;->*^K ( FnVjtfsFx^l/U-fe:/*— : mpl) 

WJU/c (Nature, 369 # , 568 M (199450 ] . £ 

ifcfWl F (Blood), 89^, 483 H (1997 

30 J . C (DSTAT5 «ER&«WMbCCsG3Bttjt&?<Dl8 

[0 0 0 3 3 hp>i|{#if>U-b^ji-4 

D>^i^>-€-©4>CD©ffe» WO 9 6/4 0 1 8 9f 
MWO96/407 50#9iai»(CHm3ti'C«r»*fi 

[00043X. *«!«:«*'<> , /yr-tf t>w»# 



20 



30 



40 



Hb2 3 




50 



•c^sn-s (R) - i - (z-yyws^iw 

-5- (2 -7jW07j^A) -1, 
3- (lH--f>F-A-3--fWf*) -2H- 
1, 4 — :^7t'b'>-2 -t>*»e.ntfci 
#HBS6 1 -6 36 6 6#, &MIS6 3-2 3 8 0 6 9 
fR^yt-tJV • • ^f-f • -Jr S ^ F - 

(Journal of Medicinal Chemistry), 30#, 1229H (19 

09 5/1 44 7 0^-C«# 'J ^A-f -S^F 
[0 00 5 3 

^■Pl&fW-?*- F ft i'^Hritt^flB. F a 
x^>H2 7*^-?:/M/-CJfil/h : Ka^ ; &i9iSL/. ife/J^ 

^>«3 3 2<@©T 5 ygtf>>6&-5>* 'J-*?'?- F1M F 

h o >^*i?>«ffffl4WT5(S»^7-? Ft., ti 
□ft#© Hj«tt**»fflfc'C & * C i ft i" *> 6 . ® n/c F 

^LifSP&^fifc&ffi^H 1 ^^ Ffb^ft©IH»#fl[ 

[0 00 6 3 mtitc |-a>^i?> 

u-fe^dt-»Bittacfr=f-xFiStt*WL. fi^SP 

[0 00 7 3 

■sffi^. flmfcFo>sKsi*x^>u-b^i'-«*attsa c 
[00083 bp%. *mm£>x<o— ( i ) 
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Mt3] 




CH 2 R 1 



^Wltfei^ 1 H--T> F »JJl/«*«U R 2 it 
[0 00 9] 

R 1 rSS h5 7 x ^;bSX» l H - ^ > K y ;H 
g, r.haS^W6n^> 0 R 2 t^sn^iar^ 
[0010] ^BjcDfalS— ( I ) "CinSnilk^ 

[ooii] **Kotfraa-HttS: ( i ) r^^n^ft^- 

[0012] *mioffiii-$$&z ( i ) ts^nsft^ 40 

*«eB©S6ffl*WccflFSU5**4brfa:, 09 
Bt, ^x>^, Sxa-JK, ®5K, ? ;>^' 

>«. 10- #>7 7-z**>mm<Dmmmmmf)m'f 

[0013] ffltt^>^Tt'f>iiW 50 



(i) 



(1) (±) - 1 - - 1. 

b KP- 5 -T7x-;U-3 - -2H 
-1, 4 -<>^7t't'>- 2 

(2) (±) - 1 - (Z-ifT-VS***!') ~ 1. 3 
Fa-5 -7*^1/ -3 - - 

2H-1, 4-- <>V^T-fe*fc:>-2 

o) (±> - 1 - (3 -yr^^/7*ot» - 1 , 

3-^bFO-5-7x^-3 - (7 

- 2 H - 1 , 4 -^>V^T-fe*fc:">-2 

(4) (±) - 1 - (4-^7^.^y^) - 1. 3 

2H-1, 4 — <>v r ^T'fe*b , >-2 

(5) <R) - 1 - (4-^T~^^^) -1.3 

2H-1, 4--^>V r ^T-fe*t*>-2 

(6) (S) - 1 - (A-VT — isSttfr) ~ 1 . 3 
-> J tFn-5-7x^-3 - e^W - 
2H-1, 4-^>V r ^T-bffc*>-2 

(7) (±) - 1 - (4-?T-i?S'7*Jl') - 1. 3 
-S/tFu-3- (4-bFd^>7x^MW) - 
5-7x^.;l/-2H-l, 4 — <>^T-tffcT>-2 -. 

(8) (±) -5- (2-^^*a^x-^) - l - 
(4 -^T^^y^^;i/) - 1 , 3-^bFa-3- 

(7xr.;MW) -2H-1, 4-^>V r ^T-fe'b*> 

- 2 

(9) < + ) ~ 1 - (4fT~&SJ*)l') - 1. 3-V> 
bFP-3 - (lH-^>F-;l'-3 --f ;10 - 
5-7x^-2H-l, 4-^>V^7Hft>-2 - 

(10) (±) - 1 - (2 - 1 . 3 
-ybFP-3 - (lH-^>F^-3--f;M? 
;10 -5-7x^-2H-l, 4-^>'/yTHtftT> 
-2 

(11) (±) -1- O-^T^^^'Dt'Jb) -1, 
3-^fcFP-3- (lH-f>F-^-3-fW? 
;U) -5 -7x^;b-2H- 1 , 4 V*sT*£ f> 



(4) 



-2 -*> 

(12) (±) - 1 - - 1, 3 
-jPfcFP-3- (lH-f>F-^-3--fW* 

;l/> _ 5 -7i^-2H-i, 4-^>!/yr-tftr> 

-2 

(13) (r> - l- - i. 3 

-jJfcKP-3- (lH--f>K-ib-3--f^^ 
;U) -5-7i^-2H-l, 4-"OvW-tffcT> 
- 2 

(14) (S) - 1 ~ (4-^7^^^^) ~ 1 . 3 10 
-ytKa-3 - (lH--f>P-^-3--fJW^ 
W - 5-7*^-2H-l. 4 — c>y^T-fe'f> 
-2 -tf > 

(is) (±) - l - <4-yrr.yy^ju> - i, 3 

-^fcFP-3- (5-^^-lH-^>F-^-3 
-5-7x^il/-2H- 1, 4 

(16) (±) - 5- (2-yji*&y *^&) - i - 

(4 -yr^y^l/) - 1 , 3-^kKO-3- 
(lH-f>F-^-3-^MW) -2H-1, 4 20 

(17) (±) -1- ( yy^-isSjA^-fr) -1, 3->> 
t prp-5-^^-;l/-3- {V ^^frJ*)!/) - 2H- 
1, 4-0^7-t2f>-2-^> 
(18> (±) - 1 - (2-^7^^) - 1, 3 
-ybh'P-5-^^-3 - (7i^M^I/) -2 
H-|, 4 —ov^T-fe? fcT>- 2 

(19) (±) - 1 - (3^7^/7'PfJb) - 1, 
3-ytFP-5-^W-3 - (7 - 
2H-1, 4-^> % /2>T*t>-2 30 

(20) (±) - 1 - (4-^T-y^^^) " 1. 3 
KP-5 -y^iW- 3 - (7x^M^) -2 

H- 1 , 4 -^>!/y7tft>- 2 

[0014] (2D (R) - i - u-yr-y^* 

;U) -1, 3-^t FD-5-^W-3 - (y x.^-Jl 
**>V) -2H- 1, 4 -^>V^T-feft:*>- 2 

(22) (S) - 1 - U-^T-^^Jb) " 1. 3 
-i?tKD-5 3 - C?*^;^^) -2 
H- 1 , 4-^>^7-i2f>-2-t> 

(23) (±) - 1 - (4-^T^^^^^) - 1 , 3 40 l> a 

-S?fc FP-3 - (4 -fc Fnt^^^MfiH - [0016] 
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6 
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(24) <±) - i - (4-{fT~&s-7f-)\>) - 1. 3 
-yt Fn-5 --f yyafcVi/- 3 - (7*^Mf 
;U) -2H-1, 4-^>V r ^7-fe*fc'>-2 -*> 

(25) (±) -1- (W^^) -1. 3 - ^ 
bFd-3 - (lH-^>F-^-3->fJMf^) - 
B-^-2H-l, 4-^>^T-bfe>-2-^ 
> 

(26) (±)-l-(2-^7^^iW)-I, 3 
-ybKO-3 - (lH->(>F^-3->f^^ 
;L>) -5-^W-2H-l, 4 — c>v^T-tffcT>- 
2 

(27) (±) - 1 - (3-^7^7*ub%) - 1 , 
3-^bFO-3 - (lH-^>F^-3-^Mf 
;10 -5-y^-2H-l, 4-^/y7«>- 
2 

(28) (±) - 1 - : (4- #T~Z? Sttfr) ~ 1 . 3 
-i?bFd-3 - ( 1 H->f> F—)V—3 - 4 A/ J ^ 

-5-^^-2H- 1, 4-"*>vWtffcr>- 
2 -*> 

(29) (R) - 1 " (4-9T-&S-7W) - 1. 3 
-i/bFP-3 - (lH-^>F^-3-^;M^ 
;U) -5-^^-2H-l, 4-^>V r ^T42b*>- 
2 

(30) (S) - l - (4-yr^^yy^^) - 1, 3 
-i/bFP-3 - ( 1 H-^> F-JI/-3 ->f;U^^ 
Jl/) -5-^^-2H-l, 4— ^>*/^T-feft>- 
2-*> 

(31) (±) - 1 " (4-^T-^^^^> - 1. 3 
-^bFn-5-^^^-3 - 

>F-^-3--f;M^) - 2H-1, 4-^>V^ 
y-fcf f>- 2 

(32) (±) - 1 " (4-^7-^^^) - 1. 3 
-iPbFP-3- (lH-^>F^-3--fJM^ 
;L/) -5--fy^pe;b-2H-l. 4-^0^7* 
t*>-2 - 

[0015] MA ( I ) -Cin^n^ib^ 



(5) 
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CI I) (HI) 




.op— ' 



CIV) 



(1S3) 



CI) 



[0017] IPfe* Ill CCteOTTtt, ^BS6 1 - 6 
3 6 66^, ^59886 3-2 3 8 0 6 9 -^Rc>' Journal 
of Medicinal Chemistry, 30# , 1229M (l987*£) ^CC 
BB^3*iTC*S— (II) <D<t&Sa£* *X<D— 

(V)- 

[ffc5 J 



(V) 



To ) tSStiSft^?:, N. N-^fW^AT 
5 F , ? h^t HP7 7>?OM*, *^{b^ r 'J 1 ? 
A, U^AS^V^atVbT ^ F5?<D**©#£T 

[0018] ia2cctot>r«. —ass; (iii)<zMb£*j 
ciccj: o , < iv) (Dit^wzmz c <t#-c# 

[0019] 1113 CCteOTtt. — SSS; (IV) <Dit£ffl9 
t 1 H - t'^ V — 1 -#Jl/tf^5^>^^T~ 

cp, o°c*6S«<Dasfcas*^<^i5BrjsisS'ifsc 

*«IB«c«*WE— «a ( I ) ©ffc£«!*» 
[0 02 0 ] CO<fc^{CLrtJjSSh4HJSB— ittS; 

( i ) r^sn4«fatt^>v/^T-etf>R*i*xi3:-e' 
tor^wrsissitt. a*. #^-feiMB. igsra. mtft 



m. m&m, two. ^u^^j^<t^p^j, 
await ura^^n^ cn^oim*. jbswj, 

20 scwttSo En^gp^joc^or^, ro&ffli (ft 

jHsjua-x. ^yt^eny k>^) , fftRiffl <* 
fTV^vn^^A, £;V^) . 3 — * > 
(t Fot^o^^^o-^, SH. SHt* 

[0 02 1] *«Mft^«!©J6«.««^©ta:-^««. A 

□S^-C l-2 0 0 0mq, #NSP«#r 1 - 2 0 0 mq 

i b i[ax«ss:ii cc^wna^-rsci^rsrs. 

[0 02 2] 
[0 02 3 1 M1 

(±) - l - (4-^r^^y^^;u) - 1 , 3 -V>\l 
KP-5 3 - (^ x^JUy ^;b) -2H- 
1, 4 - <>^7* - 2 - *> • tttttt 
a) (±) -N- (4 - C2, 3 -^t FU-2 
y- 5-7 3 - (y^Jt^^b) - 1 H- 

50 -f S F 



(6) 

9 

(±) - l , FD-5-7x^-3- (y * 

-W^) - 2H-1, 4--^>^T-fe'f>-2- 
*>4. OOg ( 1 2mrK>l) MN, N-2^'*Jl'*M' 
A-T S F 5 Oml©»^«KC % tK#T6 0K*3R{fc* F U 
^?A0. 5 4 g (1 4rmol) £tt]xfc 0 tK&T 1 . 5B# 

OOg (2 5mmol) *J0*., 1I-C1 8B0fi»lfc o 

>:8m*?*=2 : 1) fc<fc*)fll»U JtfiMUBB 

AT*§JMbi*tf. «WI*IUC. H£l 24-1 26*C 
©»lte*8li5 . 90g <iR*9 1 %) *mco 

jmftttm c 3 «h 29 n 3 o 3 

mmm c, 77.40; h, 5.54; n, 7.96 

JlJ^ffl C, 77.08; H, 5.52; N, 7.94 

b) (±) -1- (4-7^^) -1, 3 

KU- 5 3 - (7x^M^) - 2H- 20 

1, 4 -*0*/i?7-tffcr>- 2 

(±) -N- C4 - C2, 3->?b + 

5 -^m^b- 3 - C7*^;l/^;U) -1H-1, 4 

4. OOg (7 . 6mmol) , }3*t F^>0. 4 1 ml 
(8. 5mmol) R^i^^- ^4 OmKDS^^* 4B#Fb1 

ttM& ««*«EB* 0 /c 0 mm* *7A^a7h^' 30 

5:1) KlJ:D««U **a*BJftJBHf* 1 . 1 7 g 
(iR*3 9%) *:f#/c. 

IRX^^F;l/ l> (liq) cm" 1 : 3376,167 

6 , 1606 

NMR^^^h^ ^ (CDC1 3 ) ppm : 1.21-1.35(2H, 
m) 1 1.40-1.60(4H,m),2.48-2.57(2H,m),3.59C2H,d,3=6.5 
Hz) 1 3.65ClH,ddd ( J=13.5 I 7.5,5.5H2),3.78(lH,t l 3=6.5H 
2) f 4 . 43C1H ,dt , 3=14 , 7 . 5Hz) , 7 . 15-7 . 56(14H , m) 
BtfWBtBv**^ hJb; C 26 HzrN 3 O 40 
Sf&fii m/z : 397.2154 
HfKffil m/z : 397.2150 

c) (±) -l- {A-if7~*JS7*fr) -1. 3- 
S^fc KP-5-7*-jl/-3- (:7*^;l/y ^;U) -2 

H-i. 4- / <>!/yn't , >-2-3r>'ftB* 

(±) -1- (4-T^^;b) -1, 3-i/kFa 
-5-7*^-3 - (7x^;M?^) -2H-1, 
4 --^>v r > ? rH2fc:">-2 1 . 50g (3. 8mm 
ol) lH-b^^-l-^Wtf^^'S 
^JSO. 5 5g (3. 8mmol) , N. N-^^VT'Df 50 



«fW¥ 1 1 - 1 5 2 2 7 6 
10 

;Ux^-;I/T^ >0. 4 9g (3. 8mmol) RO'N, N - 

(->l>#yjk ^pp^^>: y £y-;u= 5 : 1 ) 
CCcfcOflHKU SSIta^S^Hi* 1 . 27 g (iR^6 8 

Tt^^Wfil C 27 H 29 N 5 O • HC 1 • 5/4 H, O 

mmm c, 65. 05; h, 6.57; n, 14.05 

III C, 65.04; H, 6.61; N, 14.10 

[0 024] m2 

(±) - 1 - (4 ->f7~ls S-ff-fr) - 1 , 3-^t 
K p - 3 - (lH-^>F-^-3--/;M^) -5 
-7x^-2H-l, 4 — c>y^T-i2f>- 2 -* 

a) (±)-N-C4-C2, 3-^bFa-3 - (1 
H- -/> -^JWy^Jb) -2-**V-5- 

7x^-ih-i, 4-^>!/yr-feftf>- i --f 

(±) -1, Kd-3- (1 H--f>F-;U- 

3--/Jl/-**A') - 5-7*^-2H- 1. 4-^> 
V r S?7-fe*b*>- 2 -*> 1 . 50g (4. lrrrooD&O* 
N, N-S/^fWA75 F3 OmlCDffl^^tC, 2K*£ 
T6 0%*^{t^h 'j^AO. 17 gr (4. 3mmol) * 

m^Ltc 0 fc&Tiv$mmr&. n- u-^p*^* 

;L0 5 F2. 4 8 g (8. 8mmol) £JjPx., S 

iar i 6«FiH8if*ute. jej£»£««c*i o Omi^jjn 
*, «aw*«*riB*?*»u. f y ■> A-cKfli 

0:1) Cc^OffiSSU *ffl*ftJgH»2. 1 3 g (4K 
^9 2%) *f#/c 0 
Tc^^WW C 36 H 30 N 4 O. 
S^ffl C, 76.31; H, 5.34; N, 9.89 
C, 76. 18; H, 5.16; N, 9.85 

b) (±) -1- (4-7^^) -1, 3 - S>t 
F a - 3 - (lH-^F-^-3-^W^) -5 
-7x^-2H- 1 , 4 -^>^/y7t't'>- 2~* 
> 

(±) — N - C 4 - C2, 3-^tFD-3 - (1H- 
>f > F— 3 -4)\*ji&}V) - 2 5 - 7 * 

^b-iH-i, 4 --^>v r > ; r-fe'b*>- 1 --f;L0 ^ 

SFl. 5 0 g (2. 7mmol) , i3*t: 
F^>0. 14ml (2. Qmmol) RC^J.5?y-;l/2 0 

miotic* 5 mmmmmi&btc. m$&* sitm^m 

tiCb%imit± F 'J^ATkjgffiS Oml^JjP^., »^ 
;l/-C«Sau/Co W^H*7K, fSfPA«7krHH^8fe^O, 



11 

>: ^£y-;U=2 0 : 1-9 : 1) KcfcOfitlSU 9k 

m&te£k%m#o. s i g <ir*7 o«> £f#/c 0 

I R-X"^ f (KBr) cm _1 : 3360 , 1672 

1602 

NMRZ^ZV^ 5 (CDC1 3 ) ppm : 1.22-1. 57(6H, 
m),2.53(2H,dd,J=13.5,6.5H2) t 3.63-3.71(2H,m),3.78- 
3 . 84 ( 2H , m) , 4 . 44 (1H , dt , 3 =14 , 7Hz) ,7.05-7.65 (14H , m) , 
S.OlCl^.brs) 

il^-7^^Ml/:C 2 ,H JS N, O 

SSfrffi m/z : 436.2263 10 

USSfii m/z : 436.2263 

c) (±) - 1 - (4 -VT-Vs-f+M -1.3- 
ytKn-3- (lH-^>K-^-3-/W^) 
- 5 -7x^-2H- 1 , 4 --<>y^T-te'fc:>- 2 

<±) - 1 - (4-75^^W) - 1. 3-yt 
-3- (lH-^>h'^-3-^Mf^) -5-? 
x^-2H-l, 4 — v>v^T *fe*t:*>- 2 -*> 

0. 8 1 & ( 1 . 9mmol) 4, 1 H~ t^V-JU- 1 - 

• JS^&O. 27g (1. 9mmol) , 20 

N, N-^^y^ntVbx^;i/T^>0. 24g (1. 

9mmol) StfN. N-W^WArsFl. 8ml(D 

: y #y-;U = 5:1) ttcfcO««U 
ff£@<*0. 5 5gr <JR*5 6%) £rt#fc 0 
7C*fl*TfB C 2 ,H 30 N 6 O • HC 1 • 1/2 H 2 O 

C, 66.46; H, 6.15; N, 16.04 
mm® C, 66.12; H, 6.28; N, 15.68 30 
[0 02 5 ] «3 

(+) - 1 - (4-^7^.^/^) " 1 . 

KP- 5 -J+fo- 3 - (7x^iM -2H- 

1, 4 -<>^7i2 f>- 2 • ^ffi!^ 

a) (±) -N- C4 - C2. 3-ytFO-5-^^ 
;i/-2-**V-3 - (7jc^;I/^^^) -1H-1, 

F 

(± ) - l , 3-^tFcJ-5-^W-3 - (7x^ 

-2H-1, 4 -^0^7^^- 2 40 
>2. 6 5 g ( 1 Ommol) SO'N, N-Wf^t^A 
7> F 5 0 mlOB^VKC. tK^T6 0 h U -5 
AO. 4 2 g (11 mmol ) *»0x./c o tK^T 1 ESfHSSfP 
N- (4-^P^t^^) 7*Jl"f 5 F7. 0 0 & 
(2 5mmol) *Sn*., Sffl-C4ieiHI«»0fc. SlEW^ 
WctKI 5 0ml£m, S«*»3li**U/c. £g?t£:&fc 

^;U=2 : 1) fc<fc9fl!»U &fe&ll»@<*£f# tc 0 50 
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StS\ KSiaStL-C, iiL^l 3 7-^1 3 9. 5'C<Z>*Rfe 

g B 0 a 3. 75g (JR*8 1«) *»fc. 

TtJ^flrffi C 2 ,H 27 N 3 0 3 

Steffi C, 74.82; H, 5.85; N, 9.03 

HPfit C, 75.06; H, 6.06; N, 9.07 

b) <±) - 1 - (4 -75 SZT**) - 1 . 3 -yt 
KP-5-^^^-3- (7x^;M^I/) -2H- 
1, 4 -^>V r >^TH2fc'>- 2 

(±) -N- C4- C2. 3-^tFD-5-^^- 
2-^*V-3- (7x^;W^b) - 1 H- 1 , 4- 
^>^y7-fe'f>- 1 ->f;tO ? 5 F 

3. 65g (7. 8mmol) , JS^Kt F^>0. 4 2 ml 

(8. 7 mmol) RZfX.ZS-frb 0mlCDjg^^3. 5 

/Co WiiJl**. «S«Ift**-CJIIB^Ci5fe*0, Sit f y 

-Jb=5 : 1) &c<fc9fiiMU »&i*««W2. OOg 
(iR*7 6%) 

IR^^^hJl/ v Cliq) cm* 1 : 3368 ,167 

4 , 1628 

NMRX^FJl' 8 (CDC1 3 ) ppm : 1.24-1.60(4H, 
m),1.63(2H,brs),2.46C3H,s) > 2.61C2H,t f 3=7.5Hz) > 3.30 
-3 . 3 5(1H , m) , 3 . 59-3 . 66(3H ,m) , 4 . 27C1H ,dt , 3=14 , 7HZ) , 
7.13-7. 51(9H,m) 

Sttffi m/z : 335.1998 
HHfil m/z : 335.1991 

c) <±) - 1 - (4-^7^/^) -1.3- 
i>t KP-5 -y^;l/-3 - (7x^MfW - 2H 
-1. 4 -^>v r ^T-fe't*>- 2 • f&^ifi (±) 
- 1 - (4-7^^1/) - 1 , 3-^tFP-5- 
y^;l/-3- (7^x;l/^^;b) -2H-1, 4 
y^T-te*t:'>- 2 1 . 50g (4. 5rmK>l)£. 

i H-fc^v-ji'- i -a^sF+iM ^> • mm&o. 

88 g (4. 5mmol) . N. N — is4 V7'P b>xf ;V 
7;>0. 78ml (4. 5mmol)RO + N, N-^^^;U 
^;l/A7^ F4. SmlOfi^tCflP^fco SfflT*4B#ra 
S^fft, JgJCt^g-^tC^X^l/X— 7\>U4 5ml**n^., 
^?i«jlU/c 0 »7A^P7F?77^ (s^y 

ix^ppy^?> : y^?y-Jl/=5 : 1) icjc^ 
ffi^b, ftMeMHMHiffo. 87g (iR*4 5%) * 

TC^^Wffl C 2l H I7 N 5 O-HCl • H a O 
Sl&fil C, 61.17; H, 7.00; N, 16.21 

mmm c, 6i.oo ; h, 7.02; n, 16.13 

[0 02 6] 

(±) - 1 - (4-^7-^^^) - 1 . 3 -yt 
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pp_3- (lH-^>K-^-3->fJMfJl/) -5 
-^;b-2H-l, 4-*<>:/S>T-tfe>-2-*> 

a} (±)-N-C4-C2, 3-^tFP-3-(l 
H-^> K-;l/-3 - 5 2 - 

t+y-lH-1, 4 -^>V^T-t2t:>- 1 --frtO 

(±) -l, FP-3- (lH-^fyK^- 

3->fJMW) - 5-^W-2H-l, 4--^>V r 
^T-fe't*>-2 -*>3. 00 g (9. 9mmol) &c>' 
N, N-WW*^7 5 F3 OmKDJg^fJCC, 
T6O%7K^b^bV^A0. 4 2 fir (1 Irrmol) tin 
*/c. *»T1. 5«ffil N- (4-^P^^^ 
:7#;l-f 5 F7. OOg (2 5mmol) ^.U 

*WBEB*L/fc. »S(**^^Pvby57^- 

;U=20 : 1) CCJ:9«MU *tSJtR*eiif**»fc. 
»6*i/cBfttcW v tf/vx-^fcttlfcTttSfb 
®?I^Lr, SL^l 7 1. 5-1 7 3. 5°C(D 
30g <JR*6 6%) £f#/Co 
7C*#Wffi C 3a H 2 ,N« 0 3 
Sf&fil C, 73.79; H, 5.59; N, 11.10 
C, 73.76; H, 5.66; N , H.03 

b) <±> - 1 - - 1 , 3-yt 

K a - 3 - (lH--i>F^-3-^JM^l/) -5 
-y^-2H-l, 4-^>V r ^T-fe*f>-2-^> 
(±) -N- (4- (2, 3-^t FP-3- (1H- 
F-^-3 -5-^^-2-** 
y-lH-1. 4--^>V"^T-fe't*>- 1 --OlO ^ 
;10 ? £ >>W S F 3 . 30g (6. 5 mmol ) , 1&7kt F 
^>0. 3 5ml (7. 2mmo1) R0 sr X^-/-;b4 0ml 

b%a<miti- b V^AtKSSI 0 0 ml S^x^ 

6£&7"r y-5A-C(E««. S*S£*£J£S5feU/<io ESffi 
2. 70gOHl. 20g?:^7A^a7h^77^ 
- (7J^t, : = 1 0 : 

1) fc<fc9ffl«U aKfe*8ll»Hf*0. 45g (JR*1 
8%) £f#fc„ 

I RX^^ V (liq) cm _1 : 3304 , 166 

8 , 1626 

NMR^^^ b)l 8 CCDC1 3 ) ppm : 1.25-l.60(6H, 
m) f 2.47(3H,s),2.62C2H f t,J=7Hz) ,3.44QH,44,3=14. 5,6 
Hz) , 3 . 60-3 . 67(2H ,m) , 3 . 78-3 . 83 CDH , m) , 4 . 2 3-4 . 29(1H , 
m) , 7 . 00-7 . 56(9H ,m) , 8 . 07 (1H, brs)lS»«*B^ * * ^ * 
F-fc : C 23 H 26 N« O 
SUfil m/z : 374.2107 
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m&LM m/z : 374.2104 

c) (±) -1- (4-#T~Z?s7*fc) -1. 3- 
i/tFP-3- (lH-OF-^-3-^W^l/) 
-5-^^-2H-l, 4 -^>V r ^T-fe'f>-2 - 

• mm& 

(±) -1- (4-75 -1. 3-^tKP 

-3- (lH-^>F^-3->f;M^) - 5 

2 H- 1 , 4--<>V r ^T-fe'fc , >-2-^>l . 
50g (4. Ommol) 1 H - «!/-^- 1 -iJto 
10 • i%m&0. 59g (4. Ommol) , N, 

N-J/^V^a bVUX^l/TS >0. 70ml (4. Omm 
ol) RON. N-y>^*^T5 F4mlC0S'a^CC 

x-^;U4 Oml^flOx., ©?ia3®U/c 0 m&**?5/*# 

y-;b=5 : 1) «:J:<3»»U #»SJRiWeBf*0 . 
50g (iR^2 5%) £f#/c, 
TC^^Wffl C l4 H a ,N. O-HGl -9/4 H z O 
C, 58.41; H, 6.84; N, 17.03 
20 C, 58.14; H, 6.51; N, 16.85 

[0 02 7 1 WT, ##Wffc^©hn>##x*>U 

4tt^*H*froft:. X, #WPHfc^«© F D>^3}<x 
^>b-fe7^-«-T^7^X Fffitt*WflBT&;fc# 

[0028] vwm 1 

(l) ST. -tf-^a>*ECCj:0. 
MPL cDNACD^«««:ff»T*7r--2>^P-->*»«:. 
COtc&lC PCRffilCJ: 0 fc.FflnJJEffFcDNA ( clottechM: 
K) Fmpl CDNAO— gP^BXf#L/Co MPL CD 

tWDfflte^ F>*>6»±3 F>teGenBank M90102CC, g3 
j^rJ F>0±fifeOl35»J»EMBL X73551 CCS»3ttTl,> 

^e>^x.r33im*@^6 35(ffisa<Di2^ucc»^c^c 

40 -fe>X77 ^ V — S'-GTGCCrcrCTTOTTCCGCT-a'i, 1888 

^ 4 V- 5 ' -TCAAOGCTGCTGCCAATAGC- 3 ' O /c 0 PCR 

TakaraEXTaq (SfflaStt«) K:J:0W*©HJ£^ 
^^T-tffl^afltOSfefrt^fo/c. CCD PCRg|^l?:T 

^a-xWi^lMi suprec-oi (^ffijfi 

at!) ^m^x. jRttoyp f =i-juccsei»iaiRLfc Q 

HiKL/c PCR^^9?r, Rediprime DMA labelling system 
(Amershamtt^) tffll^r. h=i-;l/CCS£^ 
[ a- 32 P ] dCTPC^^Hy, ^p-yil/c, 
50 ffl^T, Human Fetal Liver 5* -STRETCH cDNAlibrary 
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(CLOWTCHfetSO frh, JWfO^O r 3-;UCCffiC^ MP 

(2) pcr£k: J: 0 , t Hmpl ifflJSj*«isScDNA (1 *> 
h 491*BOT5>'KiEW) *3-F-r* DNA£H5tf#L> 

l\ 7 7-f"7-tt MPLOgjjJ&n K>©28ttS±** i 6l7 
J»*dOl3^JCCS^C^C-fe >X7 7>f V- 5'-CTAAGGCAG 
GCACACAG-3 ' 486 6 491#B<D7 5 SWBffiVKM 
^Ci/c7>^t>X77^ V- 5 ' -CCjTG/VCCCAGGCGGTCTCG 

<DC5tSHWW*fc rigG Fc<taJSr*5J:5{CBstEir9- 

/c; fc rigG Fc««cDNAtt. B. D. Bennett 6<D:£K*; 

ournal of Biological Chemistry), 266#, 23060 M 

(l991*P> 5 *##CC0T. •fe>X77^7-5' -CGCGG 
TCACCGACAAAACTCA-3 ' i7>f-fe>^77^ V— 5'-GCA 
CT CATTTACCCGGAGACAGGGAGA- 3 ' ^rfflC^T, fc hSfUCDQU 
ICK-CLONE CDNA ( CLONTECHtt !B ) ZtttytLX, PCRf£ 

J^T&C$^£X?ItC|£oTpCR3 (lnvitrogerv{±§g) CCffl 

MPLjfeJg:^;* ^ F*flttSLfc. 

(3) PCRrf#6n/c MPUSfflSa^M^cCNAi t rigG FcM 
iScDNA^, EUKARYOTIC TA CLONING KIT (invitrogentt 
£0 Srffll^r^#<D7"P hn-JbtcSfC^ pCR3&i?UfflB§ 
IS^^-CCtfALfcSft* *JJ§Mtopio (c^RCStl; 

n*6*fficcsec^9X5 f*h«u. ^n^tiMPL(B) 

-pCR3 v IgG Fc(B)-pCR3<hlfr2L/Co 

(4) #J 200Mq <DMPL(B)-pCR3 0.64 unitsCDBstEII 
(jg^jfc&ttSS) t 200 unitsCDScal (^JBifiitS) r^J 

KJ:0, MPL cDNA^<£^t?3085SS#CD dn^J+S:^ 
tf^HBf>T-*«I0HlL, * ©yiHRit* 6 Office <tD d 
NA^fflWO/Co 

(5) >fa20Mg <DIgG Fc(B)-pCR3£:, 40 unitsCDBstEII 
(&&m±W t80 unitsCDScal (Sri^ttM) X'tyWi 

Ki^, IgG Fc«J*cDNA*Stf415dea*t<D DNA#T 

fflfflL/c 0 

(6) (4) Vmtc DNAWK" (^30 ng)iC5) "CAKfe DNA»r 
Jt (^J20 nq)%, 4.6 units CDT4 DNA^^y-^ (JfC# 

cfcO, ^SiBXLl-Blueft; ( StratagenefiM) HCj&WfcM 

cn^6satcm^7x^ fsshhu mpl-ipg fc 
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(B)/pCR3<htfcg U/c 0 
[0 02 9 ] mm 2 

fc Hog Fcfflftllteb r mpl (MPL-lgG)£g 
^CC^f £fc hfeja 293WBKPfflH<t:MPL-IqG CDffijg 
MPL-IgG Fc(B)/pCR3"C* XU^ FP#l/-'>3>ft Cffi 

i&g¥g:M) , 501 H, 1996*10 CC<fcO fc FSSil 293*ffl 

B*JBKIE*Ofc. J&WE&Stifcfc H&JS 293*093 

10 0.4 mo/ml ^^^f* Y :» ( LIFE TECHNOLOGIES^:^) 

^tsio%^^skm^D^mcx^) 2 iB«J£* o r . 

^I0fef**»fc. C<DJg«E*#«r, tt5CK=i>:7Jt' 
x> RCttS*-C*S*U 1%-^- r y F-V(Boehr 
inger MannheirrttM) **tf»C^«!i*»C. S*^ 

*@iRO/cf^ VacuCap (Gelman SciencesttM) 
T?SilL//c e ^7L(DiSS±S^6, HiTrap Protein G 
( Pharmacia-Biotechtt^) Srffl^T, SWO^ 
20 — ;l/CCfi£->-C. ^77A^DVh^77^^Tl\ MPL- 
. IgG ?rff®{L/c 0 
[0 03 0] $mw3 

voo^O-*?^^^, ioom i opbs(-)-c# 

»JOfcl0 ng CDMPL-IgG ^4 e Ct:^aSbfc 0 tSU^ 
l*jftSi{t^«J*DMSOtC*»a. PBS(-)/ l%BSA/0.05% 
Tween20?:ffll^r, «#£DMS0&W*# 5 % i & ^> ct 5 5C 
ha>^#if> (R&DttSg) («»«ffi0.1 nM) 

30 iSlf^fe1*Xft*ll,fco ^x^cfcOMPL-IgG 

CO^fS[«:BX , DBfe*. 200jul O PB5C-)/0.05% Tween 
20^^ ^^^ffl^gfeo/c^, +=fAnti -Human TPO Neutr 
alizing Antibody (R&D T\ SSOCT 1 «FHUa± 

^> + a^-hU/c 0 200 Ml © PBS(-)/0.05% Tween 

■10^^81+^ IgGKft (Chemicon InternationalttS!) 

ssccriB#ffl^±^>*^^- ho/co 200/Lii 

CD0. 05% Tween20?:$OPBSC-)r'^^;l/^:?5fco/c^, 1 
40 oou 1 (D tmb^M (dako)±M) SrflDASSr 5 frm A > 
^^.^-H/Co 100U1 <D\ M hiSO, (fa^c^^tt 

ioo%iur, tt»{b^«wec<t4 

■b ^ * - ^OOflin/c^TOtt?:^ L/ /Co 
[0 0 3 1] iS.®IF44 
50 fc h MPL ^ggjC%g1T5 BaF/toHBiaOffB 



(10) 
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CD tsmw i rften/c? t->>dna £§s§l 7*^^ 

bTteMPL (Dmife^ K>©28ttS±**6l9fiS» 
©E^iCC S-^C ifc-fe>^y7-f7-5' -CTAAGOCAGGCACAC 

AGtG-3' iis88fiSa*^i907ft«a©i3^iw:S-^i^fc 

T>^-fe>^^^^^-5' -TCAAGCCTGCTCCCAATAGC- 3 1 6 
£ffll>/c. CCDct 5KlLTt#6ft/c PCRg*8!*firFK:2 
^€>Xg^Cfi£o"CpCR3 (invitroqentttg) &C2#AL<T, 

(2)EUKARYOTIC TA CLONING KIT (invitrogeriHJB) 

t\ HSWO^P hn— -rt/CCffio"C±K© PCRfi^MPL CD 10 

-<££-£AJliS T0Pi0Cc«Ab/c o »6*tfcJfSWK* 

F*WRl/fc. ±K*C»fc:/^*5 F*rflil» 
il/^ hPd<U—>a>ftCC<fc«3*7^^H r >^-P 
^*>3ftff14^£*^PBiNBiai3fe Ba/F3«£ff$ft 
$3&L/c 0 »MS»3*lfc Ba/F3ffll8*5 units/mlvO 
X-T >£-P^>3 (IL-3, Genzymeftgf) <t50MM<D 
£ ^ercaptoetharx)1^^t?10^^BSi^ito«^WRF1^1640 
^tft-Cl 0FHig«l//c^ 0.8mq/ml ^**7--^»(LI 20 
FE TECHNOLOGIES?!^) *^OjMR^iftt?^ 2 

^>(R&Ctt*£) CCcfcfJltBU, BaF/mpl$ffliai#«0 
/c 0 

[0 03 2] VtXMfib 

BaF/mpl 3NHliaS/c»Ba/F3 *ffl!a**t51H^-#ffSETCC 50 
M M /S -mercaptoethanol £.0.4 mq/ml 

StflO^flSJSlfitft ^WRFMI1640lgi|ftr^l6B#ra^» 1/ 30 

fcig. iBia*a^cccfcoa:»si±. 1 *io 7 w/mi cc 

& & <£ 5 fc: 50m M £ -mercaptoethanol £^t? 10%^BnIE 
j6l»*ffRPMI1640S»K:|Hia*aB«iOfc. C<D«»«® 
0.99 ml^3-4B$ra^6CCigSU/c 0 »»«*tt»Mb 

^»*DMS(xc«wa. sfflia^fflM^ioyi sn^i^rais 
a 7;i/UP^y-x h#^>iifcffi <*±tt. pi 

15, 199730 Kllg CTfro/c. IP^ C(D*BiaiS»}K* 
8ml<D*?£O/c0.4 mM EDTA tO.4 mM Na 3 V0« ^r^tfPB 

Cc\ %&Ltc0.4 m\<D'*v Vr—H C20 mM Hepes-NaOH 
(pH7.9) , 1 mM EDTA, 0.1 mM EGTA, 2 mM MqCl 2 , 1 mM N 
ajVO* 20 mM NaF, 1 mM DTT(di thiothrei to!) , 1 mq/ml 
Leupeptin] "C&HflS^S&iB U 4 °CrS^C <fc OfflK* 

(0.2%NP-40 v ~J y -H)-CfiSl, 4 °CT > »4>1/ 

gfc^fcff fc. itiR*20Ml ^ 7 7 ~"K (420 mM NaCl 

<h2o%^ , ;-fep-^*>' >c ^^7-H ) £flnx.T8if$ 

tc. 50 
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[0033] m&m6 

STAT 5 ^P-^QgjS 

5 Ml CDSTAT5 Gel Shift Oligonucleotides (Santa Cr 
uz BiotechnoloqyfiK) . 1 jz 1 X * * F * 

M^j7t- (KffiRittW) . 1 Ml U 
F*^"— 12 (*8Mifitt»L 10 units/ Ml)i 3 Ml 
CD [r- 32 P 3 ATP (Amershamtti?) *fi^U 3rCT? 

iB#raistSb/Co 65*crtti5»iHJiirtM&. x*^-iwtfc 

»%tfofc. St«*ia»a. 100 Ml £>STE (lOO rrM Na 
a , 10 mM Tri s-HCI (pH7 . 5) ,1 mM EDTA)T'?§8? L tc a C 
<DigM.% STEr^O/cSephadGxG50(Pharmacia}±K) 

T*7*^U $fcml(D STE*#ffltC»0*, ^0.5 ralT^ 

jfip«*x jry-jbitaia, ioo mi <&*ccig»u cn 

[0 0 3 4] 

UPV'J-X If-f F*^>SlifeS <#±tt. PH5, 19 
97^) tC«DTtfo/c 0 KK«5"CSH»L/C BaF/mpl*i 

saso' Ba/Famia©«aa**ft**i i mi . uio 

STAT5^*P-^, 1 Ml ©1 M q/M 1 poly(dl)- poly(d 
O(Pharmacia-BiotechttK) , 10m1 ©^-f>'T^>^ 
;<?77- (20 mM Hepes-NaOH (pH7.9), 2 mM EDTA , 
0.2 % NP-40, 60 mM NaCl, KW^y-feO-^) M'7 

Ml ©TK^flOX.. Sfflr3Q»rati±ttBi//c SSTvMCD 

6.7 mi *5X#yr*y^T5 f^cct^^^u, 

0.25XTBE (22.5 mM Tris-borate, 0.5 mM EDTA (pH8. 
0 ) ) r\ 10 mA rjKjlB#IH««a**tf ofc. 

tt«) i^Jl^mM^^ BAS2000-1 r ^-^T^^^1f 

(g±>'-Y;^A^±K) -cEnrau/co ifrg&is 

STAT5*Stt^briCiCC<fc0, FU>*#Xf>b 

/Co 

[0 03 5] 

[IMB<D«&*] *»MO«rE— ( I ) "Cir:Sn^^ 

« , h p > #jJ< x ^ > u -fe ^ * - ^coffin /c^fatt <t 

[01] **Wib^«J© h p>^^x^>(D*g^}qj$iH / P 
ffl^rS'J^L/, $«TO^!l©hP>^xf>H27^ 
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[01] 




5 4 
-Log[<b^«5«*(M)] 



[02] 

U-^l : 100 |iM C0^J29H% BaP/mpl aiSSO^t* W^+STAT5 -fx*— 7 
100 |aM COW t JH* BaP/mpl Wfl&<£>#t*tt?*+STAT5 ^u-^ 
: 20 ng Ofchl-B>'tf#*?'>'*Utt BaP/mpl *H!&tf>&*&ffl?£*STAT5 T'o-^ 
: 100 units IL-3 BaP/mpl fl«I<a#&m#+STAT5 ^a-^ 

V5:«WaR BaP/mpl fflJB<^K«J tttifc+STATb >^P— :/ 

V-V6:100 jiM^W2f98fc Ba/F3»®^)«|*UtJ«+STAT5 

:100 jaM tf>fiSjUMafc Ba/F3 *PiB<0#J*ai7£+STAT6 /d-^ 

U--^8:20 ngOk^hcrV^3i^^fli*B./F3 jfcJ&Ogtfc* ft?£+STAT5 T'u-^' 

U—>-9 : 100 units IL-3 Ba/F3 8Bfe*>#ftW?a + STAT5 -fxi—f 

U--^ 10:^WSfcBa/F3 j»fi<D^t4WfS+5TAT5 ^a-^ 

jL 2_J. J. s 1 I 5. 5. 10 
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^SMMimJt»P3*»l#iftl 4tBH «#JSeiljrt:iilfa37#l#ili!l 
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